Two separate topics of work are outlined: methods for the measurement of chlorinated monomers in PVC and polychloroprene, and also methods for the measurement of these materials in factory air. Typical results which have been obtained in supplies of raw materials, in finished products, and in the working atmosphere at manufacturing operations are given. The second topic concerns the measurement of benzo[aJpyrene in the atmosphere of a tire manufacturing plant. This material is present in trace quantities in the mineral oils and carbon blacks used by the industry. The atmospheric concentrations present at various processes in this plant were measured on a daily basis over a period of two years, and the results obtained compared with results taken concurrently from an outside air station. It is shown that no significant quantities of benzo[a]-pyrene are produced by tire manufacturing operations.
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It is arguable that the rubber industry uses a greater variety of chemicals than any other single sector of industry. For instance, well over a thousand different raw materials, other than the polymers themselves, are currently listed for use by my company. Furthermore, because a great many of the processes used by the industry cannot easily be automated these chemicals cannot be handled in closed systems. For these reasons, it is vitally important that the industry monitors very closely the materials which it is using, not only in the sense of knowing what they are, and what impurities are present in them, but also in knowing how much of these materials are present in the factory atmosphere.
In the U.K. concerns chlorinated monomers from PVC and polychloroprene, and the second involves benzopyrene measurements in factory air.
It is now well known that some workers who have been exposed to high concentrations of vinyl chloride in the production of PVC have developed liver cancer. However, other unsaturated chlorinated monomers are used to make polymers, and some of these have been reported to be likely to have similar effects to vinyl chloride. One of these is chloroprene, used to make polychloroprene (Neoprene). Equations (1) and (2) The same technique can be used to measure the residual monomer in finished products, and Table 2 shows some results of this. Very little Air is drawn through activated charcoal by means of a battery-operated sampler (Fig. 1) . 
Environmental Health Perspectives
This apparatus can be used statically, or is small enough to be carried by a workman during his normal operations, thus giving an accurate assessment of the concentrations to which he is exposed. The charcoal is contained in a small glass tube measuring 20 cm X 0.5 cm diameter, (Fig. 2) and is divided into two seg- ments, separated by quartz wool plugs. This enables a check to be made that the charcoal has not been overloaded. In nearly all cases, sampling can be arranged so that all the monomer is trapped on the first charcoal segment, and none should be detectable on the second. After sampling, the tube is sealed and taken back to the laboratory. The trapped monomer is then desorbed from the charcoal into a solvent (usually carbon disulfide) and the solution measured on the gas chromatograph. The overall efficiency of the method was checked by sampling known concentrations of monomer prepared in large polythene containers and was shown to give better than 90% overall recoveries. Table 4 shows the results obtained for vinyl chloride in factory atmospheres. PVC is used in a total of ten Dunlop UK factories, the main products being floor tiles, footwear, and conveyor belting. The highest concentration found was close to a heated high-speed PVC mixer, where a reading of 23 ppm (v/v) was obtained. This mixer was subsequently totally enclosed and fitted with exhaust extraction, and factory flor concentrations reduced to less than 1 ppm. are often the high boiling aromatic type in which the amounts of polycyclic aromatic hydrocarbons present are expected to be higher than overage. B[a]P and other polycyclic aromatic hydrocarbons also occur in trace quantities on the surface of the carbon blacks used by the industry. The British Rubber Manufacturers' Association has been carrying out a large scale epidemiological survey of health in the UK rubber industry, and as part of that survey we have attempted to find out whether any of the B [a] P contained in the oils and carbon blacks is released to atmosphere during processing.
B[a]P is produced whenever fossil fuels are burned and so is present in small concentrations in urban air. The concentration of B[a]P present in the ambient air at Dunlop Research Centre, Birmingham, was measured on a daily basis over a period of 2 yr. This sampling site is in a mixed suburban/industrial area, and is situated approximately 1 km from a main motorway. The concentrations measured are shown in Figure 3 . The data show the seasonal variation which has been previously noted for polycyclic hydrocarbons in urban air, with values up to 40-50 ng/m3 in winter, and much lower values, down to 1-5 ng/m3 or less in summer. The graph also shows that fairly sharp changes in B [a] P levels occur over a shorter time scale of a few days. Some evidence exists to show that the high temporary concentrations of B [a] P shown on the graph are associated with atmospheric temperature inversions (1) .
The amounts of B [a] P measured here are very small-about one millionth of the amounts normally involved in the measurement of threshold limit values. Consequently, in order to obtain sufficient material for analysis, it is necessary to take a very large sample of air of the order of 1000 m3. It is possible to obtain commercial high volume samplers which will give a sample of this size in a day, but it was found that these were not well suited to sampling in factories. The major problem here is that in the more contaminated factory atmos-pheres, a large sample builds up on the filter which is being used and cuts down the air flow through the sampler. This not only reduces the size of air sample obtained, but since these samplers rely on the air flow to cool the motor, these burn out very rapidly. To eliminate this type of problem, a large trolley-mounted sampler was designed in which the pump was driven separately from the motor (Figs. 4 and  5) . The filters on these samplers were remotely mounted on a scaffolding system to enable them to be positioned at the point of interest.
It 
